Abstract This paper analyzes a large dataset of 2171 equity crowdfunding campaigns launched between the years 2012 and 2017 on two of the world's largest platforms Crowdcube and Seedrs. Our data shows that the equity crowdfunding market has matured: more recent campaigns tend to be launched by larger and older companies with better access to external financing. Given the market's dynamics, we use a rolling three-year window to forecast funding success and develop a simple model based on information that is available at the time of the campaign (e.g., retained equity, external fundraising before the campaign, accelerator attendance, and information about the directors' team). Our proposed forecasting method can be beneficial to both platforms and entrepreneurs for improving outcomes on the equity crowdfunding market.
Introduction
In recent years, equity crowdfunding has established itself as a financing alternative to traditional equity funding sources (e.g., business angels and venture capital) and as a popular financing choice among innovative start-up businesses. It offers a marketplace for entrepreneurs to tap into their extended network of family, friends, existing shareholders and customers for raising external funds, while also providing a way to raise additional financing from a large pool of individual investors in exchange for an equity stake in the company. This way, nearly anyone can participate in financing new innovation and reap the benefits of any future value increases, an opportunity that was previously reserved for high-net-worth individuals. With that promise in mind, the ultimate goal of equity crowdfunding has been to bring many more business ideas to fruition, while also contributing to closing the equity funding gap. 1 Nevertheless, many entrepreneurs are not successful in raising their target amount of money on equity crowdfunding platforms. What is perhaps more important for entrepreneurs than not meeting their financial needs, however, are the significant costs associated with failing a crowdfunding campaign. Unlike with business angels and venture capitalists, who keep the outcomes of their due-diligence process private, online equity crowdfunding participants experience a public failure. For most entrepreneurs participating on the equity Small Bus Econ https://doi.org/10.1007/s11187-019-00144-x crowdfunding market, the crowdfunding pitch is the first time their business ideas receive public attention, and therefore, generates their initial reputation. Given that first appearances matter (e.g., Coakley et al. 2018 show that the capital raised in an initial equity crowdfunding campaign acts as a reference point for follow-on campaigns), failing a campaign may have an important impact on consecutive funding attempts, 2 as the reputation of the company and the entrepreneurs themselves is publicly damaged. There is, therefore, great value for entrepreneurs in getting equity crowdfunding right the first time.
3 As a consequence, the main challenge for platform organizers has been to facilitate this process and improve success rates on their websites, as the reputation of the platform itself is greatly dependent on the reputation of its participants. In this study, we develop a simple forecasting model for equity crowdfunding success that, as we later on show, can be used to predict and improve fundraising outcomes on equity crowdfunding platforms.
Since its inception, researchers in entrepreneurial finance have been greatly concerned with explaining success in equity crowdfunding (see, among others, Ahlers et al. 2015; Vismara 2016 Vismara , 2018 Vulkan et al. 2016) . So far, previous literature has explored different success factors (for a review of these studies, see Mochkabadi and Volkmann 2018) , among which are the terms of the equity offering (Ahlers et al. 2015; Vismara 2016) , human capital attributes (Piva and Rossi-Lamastra 2018) , as well as third party signals (Bapna 2017) . The funding dynamics of the campaign (Hornuf and Schwienbacher 2018; Vismara 2018 ) and the engagement with the crowd by, e.g., providing regular updates (Block et al. 2018) , also play an important role for equity crowdfunding outcomes. Considering the rapid growth and development of the equity crowdfunding market, however, very little is known about whether and how these success determinants have evolved, as existing literature has failed to account for differences over time.
Given that equity crowdfunding is no longer a new unexplored phenomenon and has been around for several years, this paper extends our current knowledge of this marketplace by taking time trends into account. Our goal is to first identify the factors that are associated with success in equity crowdfunding based on a survey of the literature. We then look at how these factors have evolved over time. To reach our conclusions, we rely on data from 2171 pitches launched between 2012 and 2017 on two of the world's largest equity crowdfunding platforms Crowdcube and Seedrs (both based in the United Kingdom). To our knowledge, this is thus far the largest and most comprehensive dataset on equity crowdfunding campaigns. We document that campaigns launched more recently are much more successful at attracting funds from investors. We also provide evidence linking to the equity crowdfunding market having reached some level of maturity as older and more established ventures have started pitching their projects on equity crowdfunding platforms. Furthermore, we add to existing research by expanding the set of potential determinants of success and providing a link between theory and practice. Specifically, we find that besides success factors that are already established in the literature (e.g., retained equity; see Vismara 2016) , external fundraising, accelerator attendance, and information about the directors' team also play an important role for explaining success in equity crowdfunding. Although the type of company raising funds via equity crowdfunding platforms has changed over time, we show that these success determinants have retained their importance.
We then use these factors to develop a parsimonious 3-year-rollimg forecasting model to predict the probability of success of equity crowdfunding campaigns. We define success as a binary outcome, which takes the value of one if the campaign target amount has been reached. The choice of this measure is driven by the Ballor-nothing^4 character of both platforms in our sample: entrepreneurs only receive funds if the target amount they have set at the beginning of the campaign has been fully reached. Our model uses a logistic regression approach to forecast equity crowdfunding success utilizing only publicly available information (e.g., percentage equity offered, previous fundraisings, company age, the number of company directors). We document our model's predictive ability based on out-of-sample prediction tests, for which we employ the receiver operating characteristic (ROC) curve methodology. This forecasting approach adds a significant contribution to the literature, as it provides a more dynamic and more practically relevant overview of the new phenomenon of equity crowdfunding. While explaining success in equity crowdfunding is important, looking into the determinants of success over a period of time only offers a static snapshot of the equity crowdfunding market. On the contrary, forecasting success by using rolling windows accounts for changes over time and provides an updated and more accurate view of the market's dynamics. Our findings suggest that the success of an equity crowdfunding campaign can be estimated by using a simple model based on information available at the time of the campaign.
In light of the continuous development of the market, this outcome is important and informative for mainly two parties involved in the equity crowdfunding process, entrepreneurs, and platform organizers. Entrepreneurs can take advantage of our proposed prediction model to ex-ante determine their probability of success (or assess their Bcrowdfunding-readiness^) and adjust their campaigns in order to increase their chances of equity crowdfunding success. In some cases, they may decide to postpone launching their campaign, or even not launch it at all and seek alternative more appropriate funding sources. Platform organizers can also benefit from hosting more successful campaigns on their website by incorporating our model in their screening process.
The reminded of the paper is organized as follows. In the next section, we review the existing literature to identify potential determinants of success in equity crowdfunding. Section 3 discusses our empirical setting, followed by the description of our data in Section 4. In Section 5, we report the results of our pooled regression model. Section 6 presents our forecasting model and assesses its out-of-sample performance. We discuss our conclusions and the implications of our findings in Section 7.
The determinants of equity crowdfunding success
Previous literature has relied heavily on the theory of signaling (Spence 1973) to identify which equity crowdfunding pitch attributes are most likely to influence the investors' decision to pledge funds in a given campaign. Signaling (by effectively transmitting observable indicators of otherwise not directly observable qualities) is an important mechanism to deal with the large information asymmetries inherent to entrepreneurial finance. Using credible signals, entrepreneurs can convey positive information about their company and enable investors to better judge the quality of the available investment opportunities. This is expected to facilitate equity crowdfunding success. In this section, we discuss a number of candidate factors for explaining equity crowdfunding success based on the signaling theory and existing empirical evidence. Among the determinants we consider are different campaign characteristics (target amount, percentage equity), company characteristics (previous backing, accelerator attendance, intellectual property rights protection, and company age) and information about the founders and management team.
Target amount and percentage equity
One of the main challenges an entrepreneur faces when launching an equity crowdfunding campaign is deciding how much money to raise and which percentage equity to sell, thereby setting the company's valuation. This has important implications for the success of the equity crowdfunding campaign, as setting an unrealistically high goal may discourage investors from participating. Indeed, existing empirical evidence from both rewardbased and equity-based crowdfunding suggests that larger targets are negatively associated with success (Mollick 2014; Vulkan et al. 2016) . Moreover, the percentage of equity offered (the complement of which is the percentage of equity retained) has important consequences for retaining control after subsequent funding rounds. Offering too much equity to new investors would dilute the current investors' claim on future wealth.
In the framework of signaling theory, retaining equity has traditionally been considered as a strong sign of quality. In their seminal paper, Leland and Pyle (1977) argue that the actions of entrepreneurs Bspeak^for the quality of their venture and that their willingness to invest in their own project sends a positive signal to investors. For instance, by retaining more equity, entrepreneurs can effectively signal their confidence in the future potential of their business. On the contrary, entrepreneurs who are less dedicated to their company are likely to sell a higher amount of equity, that way shifting a higher proportion of potential future losses onto investors. Such behavior is likely to be taken into account by equity crowdfunding investors thereby impacting the success probability of equity crowdfunding campaigns. Previous empirical findings are largely in support of this argument. Both Ahlers et al. (2015) and Vismara (2016) show that the amount of equity offered by the entrepreneurs is negatively associated with equity crowdfunding success.
Previous external financing
In contrast to traditional financing sources for earlystage ventures (business angels and venture capital), equity crowdfunding is specifically aimed at a large group of small Barmchair^investors, who typically lack experience in evaluating investment opportunities. Under conditions of high risk and uncertainty where venture quality is not directly observable, individuals are likely to rely on the actions of others when judging about the quality of young companies and making their decision to invest (Stuart et al. 1999 ). In the context of equity crowdfunding, Vismara (2018) has shown that investors are largely concerned with who has previously invested in the company and that information cascades among individual investors are crucial for the success of equity crowdfunding campaigns. Furthermore, companies previously successful at raising external financing send a strong signal of legitimacy and financial viability, which is likely to increase the investors' confidence in the future performance and value of the company, thus, impacting equity crowdfunding success.
Accelerator attendance
Business accelerators are becoming an increasingly important framework for facilitating young venture success. Accelerator programs are cohort-based and among others offer start-ups seed investment, entrepreneurship schooling, mentoring, and a network. These services can be especially beneficial for young innovative businesses (Hallen et al. 2018) and are associated with an increased new venture performance (Gonzalez-Uribe and Leatherbee 2017), as well as with more seed and venture-capital deals in the region where the accelerator program operates (Fehder and Hochberg 2018) . Given the highly selective nature of accelerators and the restricted access to their services, having attended an accelerator may be perceived by investors as a strong signal of venture quality, thus increasing the probability of success of equity crowdfunding campaigns.
Intellectual property protection
By launching a crowdfunding campaign, entrepreneurs publicly disclose their business ideas and strategy, thereby risking misappropriation of that information by others. This introduces the need for protection of the firm's intellectual capital via patents or trademarks. The protection of intellectual property can be viewed as a credible signal that conveys information to investors about the firm's innovation capabilities, the ability to stake technological claims, as well as managerial skills (Long 2002) . Extant literature has already recognized the signaling power of patents for raising funds in an IPO and venture capital context (Heeley et al. 2007; Hsu and Ziedonis 2013) . However, their signaling value diminishes with firm maturity and the decrease of information asymmetries (Hoenen et al. 2014) , which highlights their important effect on start-up financing.
Company age and information about the founders and management team
There is greater uncertainty associated with younger ventures, as they have limited or no track record of past performance. Younger firms are in general more risky and suffer from greater information asymmetry problems, so one would expect that they are less likely to succeed. To mitigate this concern, investors on equity crowdfunding platforms may turn to information about the founders and the management team (such as the number of directors, their age, and the presence of non-founding directors) as a proxy for the quality of the human capital of the firm. Anecdotal evidence suggests that many investors believe that young people are especially likely to produce more successful new ventures. Human capital attributes have typically been regarded as a critical determinant for the success of entrepreneurial ventures (Florin et al. 2003) and as the most important selection criterion for business angels and venture capital investors (Zacharakis and Meyer 2000) . Existing literature has additionally shown that higher human capital is related to superior outcomes in various aspects of the start-up businesses (see, e.g., Colombo and Grilli 2010; Cooper et al. 1994) , including the access to additional resources (Baum and Silverman 2004) and equity crowdfunding success (Piva and Rossi-Lamastra 2018 ).
The role of the platform
Crowdfunding platforms play an important role on the equity crowdfunding market that goes beyond facilitating the information transfer between entrepreneurs and investors. Over time, platforms have introduced services to help entrepreneurs develop their businesses, successfully launch and effectively manage a crowdfunding pitch, and better engage with their community. In some cases, crowdfunding platforms even take an equity stake in the companies that launch campaigns on their websites. Crowdfunding sites also offer a range of post-campaign services (such as exit assistance and secondary market), which are found to increase the annual number of successful campaigns . Most importantly, equity crowdfunding platforms undertake due diligence efforts, which mitigate information asymmetries between backers and entrepreneurs. These efforts not only positively impact funding success, but also help to increase the total amount of capital raised (Cumming and Zhang 2018) .
At the same time, equity crowdfunding platforms also differ significantly in the range of services they offer and the amount of screening they perform. An important difference from a corporate governance perspective is how voting rights are distributed among investors. Some platforms assign voting rights to individual investors, while others work under a nominee structure. This has direct consequences for success in equity crowdfunding, as platforms delivering individual voting rights are associated with fewer successful offerings .
Empirical setting
The empirical setting of our paper is the equity crowdfunding market in the United Kingdom (the UK). The UK is the world leader in equity crowdfunding with regard to market development, regulatory environment, 5 and market size. Equity crowdfunding is currently the second most active funding type for high-growth companies in the UK after private equity and venture capital, and equity crowdfunding platforms are leading the way in terms of deal numbers. For example, in 2017, the two top equity crowdfunding platforms, Seedrs and Crowdcube, successfully facilitated more than 140 and more than 130 deals respectively as compared to only 100 deals by angel networks (Beauhurst 2017) .
To conduct our study, we rely on data from both Crowdcube and Seedrs. Crowdcube was the first equity crowdfunding platform to open its doors in 2011 in the UK and is authorized and regulated by the Financial Conduct Authority (FCA). Crowdcube is thus far the world's largest equity crowdfunding platform with investments of £625 million, an investor base of 700 thousand and 821 successful campaigns up until the end of 2018.
6 Seedrs followed closely and launched in 2012 in the UK and was the first equity crowdfunding platform to receive regulatory approval by the FCA. Seedrs is the most active equity investor in the UK's non-listed high-growth companies with more than £510 million invested into campaigns and more than 740 deals funded since their launch until the beginning of 2019.
7 Seedrs also pioneered in setting up the first secondary market for equity crowdfunding shares and by the end of 2018 marked £2 million traded by almost 3 thousand investors (both buyers and sellers) with shares traded from more than 300 businesses.
8
To be able to submit a pitch application on Crowdcube, each business must be registered as a UK company, and upload a business plan and financial forecasts. Before the pitch is allowed to go live, each company is subject to due diligence by members of the Crowdcube team and all financials undergo a full review. Similarly, all submitted investment campaigns on Seedrs undergo a comprehensive review process and are only allowed to go live if the due diligence outcome is satisfactory. After being admitted to the platform, business pitches on Crowdcube and Seedrs remain in private mode for a period of time. This is to allow entrepreneurs sufficient room to secure a lead investment and to provide their own network of family, friends, and customers with the opportunity to invest before everyone else. Once the private pitch has reached its potential (as defined by Seedrs) or until 20% of the overall investment target is reached (in the case of Crowdcube), the campaign becomes publicly accessible.
The campaigns posted on the platforms feature rich content, among which a detailed project description, financial projections, and a video. Entrepreneurs pitch their ideas for a fixed amount of funds and a set amount of shares. Campaigns run for up to 30 days on Crowdcube and up to 60 days on Seedrs.
9 Both platforms operate in an Ball-or-nothing^manner, which means that investors are only committed to providing their pledged funds in case the campaign raises the full amount. If fully funded, firms have the choice to keep their campaign open and allow it to overfund, or close it at the target amount. If unsuccessful, the pitch gets closed and the investors' pledges become void. Unlike Crowdcube (where investors typically become direct shareholders in the businesses they invest in), Seedrs employs a nominee structure, which means that Seedrs acts as a legal shareholder on behalf of the investors, while the investors are the beneficial owners of the shares.
Sample and data description

Sample selection
We identify campaigns on both Crowdcube and Seedrs via the database of TAB (available on Thomson Reuters Eikon App Studio).
10 This database contains information about both successful and failed campaigns on Crowdcube and Seedrs during the years 2012 to 2017. In addition, we have scraped data from the websites of Crowdcube and Seedrs during that same period and use these to complement the data we obtained from TAB. This resulted in a list of 2539 successful and failed campaigns. Table 1 provides an overview of our selection criteria.
We exclude 97 campaigns from non-UK firms, 42 campaigns that have issued (convertible) bonds instead of equity and 65 campaigns for other reasons. We lose 164 campaigns because of missing information about the campaign or company. Our final sample therefore consists of 2171 campaigns (by 1932 unique companies) launched on either Crowdcube or Seedrs between January 1, 2012 and December 31, 2017. 189 of thеse companies launched more than one campaign (total of 239 follow-on campaigns). Out of the 2171 campaigns 961 are successful at reaching their targets.
4.2 Variables, definitions, and data sources Table 2 provides an overview of the variables used in the analysis. The main variable of our interest is equity crowdfunding success. We define equity crowdfunding success as a binary outcome, which takes the value of one if the equity crowdfunding campaign achieved at least 100% of its target (values above 100% are possible in the case of overfunding), and zero otherwise. The choice of this measure is driven by the Ball-or-nothingĉ haracter of Seedrs and Crowdcube. The independent variables in our study are based on different campaign, company and director characteristics. We retrieve information about the campaigns (such as the date the campaign has been launched, the target, the amount of equity offered, the amount raised, whether it's a first time campaign, and whether it was launched on Seedrs or Crowdcube). For this purpose we rely on the TAB database, but also on the individual websites of the Crowdcube and Seedrs platforms.
We gather information about the companies' previous financing from the Beauhurst database, which gives us detailed access to the transaction histories of highgrowth companies in the UK. Based on that we define a dummy variable external financing that takes the value of 1 if the company raised money from grants, business angels, angel networks, family offices, corporate investors, venture capital and/or private equity prior to launching a campaign. The Beauhurst platform also contains data on 200 UK accelerators, which offer programs to start-up companies and provide services such as mentoring, business education, accessing networks of contacts, office spaces, etc. Based on that information we define a dummy variable accelerator attendance that equals 1 if the company has been part of an accelerator program prior to launching a campaign. Examples of accelerators that support businesses in our sample include among others: Accelerator Academy, Wayra, Entrepreneurial Spark, Ignite Accelerator, Grow to Go, Octopus Labs Accelerator, Seedcamp and the UK Accelerator Programme.
Information on other company and director characteristics we retrieve from different sections of the Orbis 9 All these terms and conditions have not always been applicable, but only got introduced and updated as platforms developed over time (e.g., in the 2012-2015 period Crowdcube pitches remained live for 60 days and did not require a lead investment of 20%). 10 See https://www.insidetab.io/ (last accessed January 2019).
database. For example, to define our intellectual property rights dummy, we collect data on the number of patents and trademarks from the Intellectual property section of the database. On Orbis we also have access to legal (e.g., incorporation date) and director data (e.g., number of directors), including personal data (such as the birthdates of the directors). We use these to calculate the company age and average director age. Additionally, we define a dummy variable non-founding directors that equal 1 if non-founding directors (directors that were appointed after the incorporation of the firm) are sitting on the board of the company at the time of the crowdfunding campaign. Tables 3, 4 , 5, and 6 present the descriptive statistics of the whole sample, Crowdcube and Seedrs separately, the sample split between successful and unsuccessful campaigns, as well as for different periods in time. Table 3 shows that the average success rate in our sample is 44%.
Descriptive statistics
For explaining equity crowdfunding success we first consider two important campaign characteristics -the target amount and the percentage of equity offered. The average target amount in our sample is around £250,000 and ranges between as little as £700 and £5 million. The average equity offered is around 14%, which suggest that on average 86% of the equity is retained by the initial owners of the company. Campaigns on Crowdcube tend to be significantly larger than those launched on Seedrs and give up a significantly larger proportion of their equity (Table 4) .
We further look how different company characteristics (such as age, intellectual property rights, external financing and accelerator attendance) may affect equity crowdfunding success. About one third of the campaigns in our sample were launched by companies which had previously successfully raised external funds (e.g., by grants or business angels). On average, these companies (conditional on raising external funds) were able to secure over £1 million of funds in the form of equity investments and over £250,000 in the form of grants (unreported results). Out of all the campaigns in our sample, 159 were launched by businesses which attended an accelerator program. About 11% of the companies in our sample hold patents or trademarks, and have thereby protected their intellectual property (more so in the case of Crowdcube). The companies in our sample are on average 2 years and 9 months old, but companies on Seedrs tend to be somewhat younger than those on Crowdcube.
The main responsibility for effectively promoting and successfully managing not only the business but also the equity crowdfunding pitch lies largely in the hands of the entrepreneur and his/her team. We, therefore, consider several characteristics relating to the director team and its composition (i.e., the number of Other reasons for exclusion include raising money to pay for an acquisition (1 Seedrs campaign), raising money by investment funds (23 Seedrs campaigns), launching a campaign to offer investors the opportunity to exercise their pre-emption rights (39 Seedrs campaigns), raising money by community interest companies (2 Crowdcube campaigns). Missing information concerns missing information about the campaign and/or company directors, the director age, and the presence of nonfounding directors). The average director in our sample is 40 years of age and most companies employ more than one director. Almost half of the campaigns are launched by companies which have one or more nonfounding directors on board. As discussed in Section 2.6., the platform itself also plays an important role in the equity crowdfunding market. We include a platform dummy variable (Seedrs) to control for the availability of distinct platform characteristics that may lead to different success outcomes (e.g., Seedrs offers nominee structure). We additionally take into account whether each of the campaigns in our sample represents a first time pitch or a follow-on fundraising. The probability of equity crowdfunding success for follow-on campaigns is likely to be higher, as the business has already undergone the market's scrutiny. Table 5 presents the difference in means and medians between successful and unsuccessful campaigns. Successful pitches tend to have higher valuations on average as derived by their higher targets and lower proportions of equity on offer. Companies that launched successful pitches were more often able to secure external funds from other sources prior to their equity crowdfunding campaign, were more often part of an accelerator program and more often protected their intellectual property. Successful companies also employed more and younger directors, as well as more nonfounding directors. Most follow-on campaigns ended up being successful. Table 6 reports the evolution of equity crowdfunding campaign attributes over time (2012) (2013) (2014) (2015) (2016) (2017) . According to Table 5 , campaigns launched more recently (2015) (2016) (2017) are much more likely to be successful than campaigns launched in the early days (2011-2014) of Crowdcube and Seedrs. The average target amounts and equity offered have also steadily increased over time. More recent campaigns are launched by companies, which were more often successful at raising funds externally, attended accelerator programs or protected their intellectual property. In the period of 2015 to 2017, the companies pitching on both equity crowdfunding platforms were older and employed larger boards of directors, including more non-founding directors. Taken together this evidence suggests that the equity crowdfunding market has matured over time and that more established companies have turned to equity crowdfunding as a viable financing alternative. To control for these changing market conditions and for not readily observable changes in the way platforms operate, we include year fixed effects in our regressions on the determinants of success.
Empirical results for the pooled sample
To first identify the determinants of equity crowdfunding success, we conduct our analysis on the pooled sample of campaigns launched between 2012 and 2017 on both Crowdcube and Seedrs. Additionally, we look into how these determinants might differ over the different platforms and time periods. Table 7 presents the results of the logistic regressions for the entire sample, for each of the Crowdcube and Seedrs samples pooled over the entire sample period, and for the early (2012-2014) and late (2015-2017) sample periods. All models include year, Table 10 ) reveals no severe problem of multicollinearity. The fourth and seventh column of Table 7 report the χ 2 values from two pooled regression models that include interaction variables for the Seedrs sample as compared to the Crowdcube sample (i.e., the difference between Model 2 and 3) and the early sample period as compared to the late sample period (i.e., the difference between Model 4 and 5), respectively.
Our findings are largely consistent with existing empirical evidence but also offer some additional insights. According to our results for the full sample (Model 1), the target amount and the percentage equity offered are significantly negatively associated with equity crowdfunding This table presents the mean and median statistics of successful and unsuccessful campaigns separately. The last two columns presents the difference in means and medians between successful and unsuccessful campaigns. ***, ** and * denote statistical significance at the 1%, 5% and 10% level, respectively. See Table 2 for variable definitions This table shows the mean statistics for each year from 2012 to 2017. The last column shows an F-test testing for differences over time. ***, ** and * denote statistical significance at the 1%, 5% and 10% level, respectively. See Table 2 for variable definitions success (at the 10% and 1% level respectively). This indicates that campaigns that sought lower amounts of capital and entrepreneurs who retained larger proportion of their equity are more likely to be successful in raising their funds on Crowdcube and Seedrs. Similar results were reported for Kickstarter for the effect of the target amount (Mollick 2014) and for the Australian platform ASSOB (Ahlers et al. 2015) and both Crowdcube and (2) and (3) and Model (4) and (5), respectively, tested with a Wald (χ sq.) test on the interaction term of the respective coefficient in the logistic regression for which the two samples are pooled. In other words, a Seedrs dummy variable is multiplied to each variable in a pooled Crowdcube and Seedrs model for a (2) vs. (3) difference, and a late period (2015-2017) dummy variable is multiplied to each variable in a pooled all year model for a (4) vs. (5) difference. ***, ** and * denote statistical significance at the 1%, 5% and 10% level, respectively. See Table 2 for variable definitions Seedrs (Vismara 2016) for the effect of the percentage of equity offered. Both our external financing and accelerator attendance variables are positive and significant across all models. Companies that previously raised external financing or attended accelerator programs are more likely to be successful in equity crowdfunding their projects. Intellectual property rights do not seem to play a significant role in determining success. Contrary to our expectations, age is significantly negatively related to success in our setting. This effect is especially pronounced for the sample of Crowdcube campaigns and not significant for the sample of Seedrs campaigns. However, equity crowdfunding platforms are by design targeted towards young early stage companies. We interpret this result as the Bcrowd^opting for young innovative companies with unexplored upward potential, which cater better to the preferences of the Bunicorn seeking^type investors populating the equity crowdfunding market (Estrin et al. 2018 ). Similar to the findings of Vismara (2016), we show that the number of directors is positively associated with equity crowdfunding success for the full sample, as well as for each of the Crowdcube and Seedrs samples. Director age, however, negatively impacts the probability of equity crowdfunding success, while the presence of non-founding directors does not seem to play a role for funding success in our setting. These findings reflect how different directors' characteristics are perceived by investors, who seem to put more emphasis on larger but younger director teams.
Based on our data, campaigns launched on Seedrs do not seem to exhibit significant differences in success probabilities as compared to those launched on Crowdcube. At the same time and according to our expectations, follow-on campaigns are much more likely to be successful as compared to first time pitches on both platforms. This effect is especially large (a marginal effect of 0.278) and significant at the 1% level.
As discussed in the previous section, we identified that campaigns launched in the early half of our sample period (2012-2014) differ significantly from the campaigns launched in the late half of the same period (2015) (2016) (2017) due to the maturing of the market. We want to further investigate whether these developments have also affected the determinants of equity crowdfunding success over time. We address this question in the last column of Table 6 , where we show that Model 4 and 5 are not structurally different from each other (insignificant overall χ 2 statistic). This suggests that even though the equity crowdfunding market has evolved over time, the relationships underlying the success of equity crowdfunding campaigns have not changed significantly.
Overall, our logistic regression models perform well across all samples and are able to capture a number of important determinants for equity crowdfunding success. We find that the percentage equity offered, external fundraising, accelerator attendance, the number and age of directors, and follow-on raises significantly explain success on both equity crowdfunding platforms Crowdcube and Seedrs.
6 Out-of-sample prediction model
In this section, we develop parsimonious forecasting models to predict the probability of success of equity crowdfunding campaigns based on the previously reported models of the determinants of success. We then examine the strictly out-of-sample predictive performance of our success prediction models.
Results of the parsimonious forecasting models
Following the standard approach in the forecasting literature (e.g., Demers and Joos 2007), we use only the subset of explanatory variables with significant explanatory power to develop our models. To identify those we first estimate the full original model from the previous section on just the campaigns included in our estimation window. We then retain only those predictors that are significant from the first stage and rerun the regressions. This way we strike a balance between overfitting the model and its ability to describe the data. To develop annual forecasts of success on equity crowdfunding platforms, we use three-year rolling estimation windows in order to ensure that our estimation process is updated. For example, we use data from 2012 to 2014 to predict the likelihood of success in 2015, we then roll the estimation window forward by one year, i.e., use data from 2013 to 2015 to predict the likelihood of success in 2016.
11 The parsimonious models for each year are shown in Table 8 .
The results of our regressions confirm the importance of the determinants of success from the previous section. Across all three years, the amount of retained equity, the availability of previous external financing, accelerator attendance and follow-on raises have a highly significant positive effect on the probability of having a successful equity crowdfunding campaign. The age of the company and the campaign target amount seem to not predict success in equity crowdfunding. While the number of directors is significantly positively associated with success over all three forecasted years, their age seems to have a negative impact. The last section of Table 8 assesses the models' performance. The reported Hosmer-Lemeshow goodness-of-fit statistic is insignificant for all of our models, which indicates that the models fit the data well.
Out-of-sample predictive performance
To examine the strictly out-of-sample predictive performance of our models, we first derive the forecasted probability of success for each equity crowdfunding campaign (between 2015 and 2017) by fitting the relevant year's estimated coefficients to the campaign's variables. In other words, for each campaign we generate an ex-ante probability of success based upon the equity crowdfunding experience of the previous three years. Based on these out-of-sample predicted probabilities, we generate a binary prediction of equity crowdfunding success (i.e., whether equity crowdfunding success equals 0 or 1) using different cutoff values (e.g., 0.5).
12 To test the predictive ability of our models, we cross-classify these binary predictions with the binary success variable for each year, i.e., we compare the true success outcome of each campaign in 2015, 2016, and 2017 to its out-of-sample forecasted probability (for similar approach, see Meoli et al. 2014) . The classification results are reported in Table 9 .
Sensitivity (the rate of correct predictions or true positive rate) refers to the proportion of successful campaigns that are correctly identified as such based on the out-of-sample forecasting model. In other words, it refers to the number of times the out-of-sample campaigns are correctly identified as successful divided by the total number of successful campaigns. The specificity (the true negative rate) is measured as the proportion of correctly specified unsuccessful campaigns. In that sense, 1-specificity (the ratio between the predicted successful campaigns that were not successful in reality and the total number of unsuccessful campaigns) depicts a type II error. The overall correct rate refers to the overall rate of correct classification. Our models correctly classify around 60 to 64% of all campaigns at different cutoff values. This result implies that an entrepreneur or a platform employee using our forecasting model to predict equity crowdfunding success would be on average more than 60% correct. This table reports the results of our prediction model estimated using a three-year rolling window and applied out-of-sample to a sample of campaigns that were launched in the year indicated above. For example, for predicting equity crowdfunding success in 2015, we use data from 2012 to 2014. We then roll the estimation window forward by one year to predict the likelihood of success in 2016. All specifications include industry fixed effects based on the main sections of NACE Rev. 2. Z-values are in parentheses. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively. See Table 2 for variable  definitions We additionally compute an adjusted success rate, which adjusts our rate of correct predictions for type II errors by estimating the ratio of correct predictions to the total number of predicted successful campaigns. This adjusted success rate has a more important and perhaps more interesting interpretation. If the decision to go live with an equity crowdfunding campaign was based solely on our model (i.e., all predicted successful campaigns launch and all predicted failed campaigns do not), the adjusted success rate for each year would range between 65% and 71% (for a cutoff value of 0.5). This is especially informative for platform organizers, who in 2015 were able to facilitate the success of only 52% of the campaigns, in 2016, 50% of the campaigns, and in 2017, 62% of the campaigns. Our simple forecasting model outperforms these outcomes for all years at different cutoff values.
Although informative, the classification method for evaluating forecasting performance suffers from a number of limitations (Demers and Joos 2007) . First, the choice of a cutoff threshold is arbitrary, however, has a direct impact for measuring the forecasting ability of the model. Second, the continuous predicted probabilities estimated based on the forecasting model are collapsed into a binary outcome. And third, the classification is highly sensitive to the relative proportions of successful and unsuccessful campaigns in the sample. An alternative and perhaps more intuitive approach to presenting the model accuracy is provided by the ROC curve (Hosmer et al. 2013) , which generalizes the classification table analysis by providing a graphical representation of the model performance for all possible cutoff values. The ROC curve plots the sensitivity against the type II error (or 1-specificity) of the logit model predictions, while the area under the ROC curve provides a measure of the model's ability to discriminate between successes and failures. We adopt this methodology as an additional assessment of our prediction models' accuracy. Figure 1 presents the ROC curves generated out-of-sample based on our forecasting models for each year, as well as the corresponding values for the areas under the ROC curves. A ROC value of 1 describes the best possible prediction model, which yields a point in the upper left corner of the graph corresponding to 100% specificity and 100% sensitivity. A ROC value of 0.5, which corresponds to a 45-degree line (used as a benchmark in Fig. 1 ), represents a model with a predictive power equivalent to a coin toss. As evident from the figure, the areas under the ROC curves are 0.671, 0.689, and 0.648 for the year 2015, 2016, and 2017 models respectively, all of which are considered as good levels of discrimination power This table shows the comparison between the true success probability and the out-of-sample forecasted probability of each campaign in 2015, 2016, and 2017 at different cutoff values. Sensitivity is defined as the number of times the out-of-sample campaigns are correctly identified as successful over the total number of successful campaigns. 1-Specificity depicts the ratio between the predicted successful campaigns that were not successful in reality and the total number of unsuccessful campaigns. The overall correct rate refers to the overall rate of correct classification. The adjusted success rate is the ratio of correct predictions to the total number of predicted successful campaigns. The true success rate refers to the actual percentage of successful campaigns in the corresponding year Fig. 1 Receiver operating characteristic (ROC) curves for out-of-sample predictive performance (Hosmer et al., 2013) . Taken together, the out-of-sample tests we perform suggest that our forecasting models have sound predictive ability.
Summary and conclusion
While the existing body of research on equity crowdfunding has linked several campaign and company characteristics to success on equity crowdfunding platforms, this list of success factors is far from complete. Furthermore, the literature so far has tried to explain success in a single period of time, that way largely overlooking the dynamics over time. We try to fill this gap by examining thus far the largest and most comprehensive dataset of 2171 equity crowdfunding pitches launched between 2012 and 2017 on two of the world's largest platforms Crowdcube and Seedrs. Our goal is to develop a simple success prediction model based on publicly available information. Considering an extended set of characteristics that are potentially important for equity crowdfunding success, we first provide an overview of the evolution of equity crowdfunding campaigns over time. We show that more recent campaigns tend to be larger and are launched by older companies with better access to external financing. We interpret this finding as evidence for the maturity of the equity crowdfunding market. Second, we try to identify those characteristics that are associated with equity crowdfunding success. Consistent with previous literature, we find that retaining equity (Ahlers et al. 2015; Vismara 2016 ) is an important determinant of success in our setting, while extending the list of determinants to include external fundraising, accelerator attendance, as well as the number and age of directors, all of which significantly impact success on both Crowdcube and Seedrs. Next, we use these factors to develop a forecasting model to predict the probability of success of equity crowdfunding campaigns. The findings of our forecasting exercise are especially informative for two of the parties involved in the equity crowdfunding process, namely the platforms and the entrepreneurs. We show that by employing a simple forecasting model platform organizers are able to improve the success outcomes on their equity crowdfunding websites. To the extent that the services offered by platforms influence the success of equity crowdfunding campaigns (see and given that Bsuccess brings success^(see Signori and Vismara 2018) , platform organizers can benefit from our findings in two important ways. First, our model can be used to generate targeted advice for entrepreneurs on how to improve their chances of success in equity crowdfunding. And second, our model can be used to refine the screening and due diligence process used by platforms when selecting which campaigns to allow on their websites. All this, combined with the existing effort of platform organizers, would result in improved success outcomes on the equity crowdfunding market. Furthermore, given that the equity crowdfunding market is continuously evolving (as also evident by our data), our parsimonious forecasting method can prove very useful to entrepreneurs as it utilizes a continuously updated (three-year rolling) model rather than a static model of the determinants of success. For entrepreneurs, there is always a trade-off between launching an equity crowdfunding campaign early and delaying it until a successful outcome is more likely. In that sense, our model can be used especially by first time entrepreneurs on the equity crowdfunding market to better time the launch of their pitch, but also by recurring entrepreneurs to reassess their attractiveness for the equity crowdfunding investors.
Our study is not without limitations. It is important to mention that our conclusions are based entirely on campaigns that successfully underwent the platforms' due diligence and our model does not take into account the campaigns that were screened out in the process. It may be of value for both platforms and entrepreneurs to consider how our parsimonious model applies to that currently ignored group of potential equity crowdfunding campaigns. Furthermore, our paper does not consider the perspective of the investors, as the scope of our forecasting model is limited to the success of the equity crowdfunding campaign alone. Given the high level of information asymmetries inherent to the equity crowdfunding market, there has been growing demand for business quality reassurance from investors. As more post-campaign information becomes available (e.g., for campaigns launched in 2017 only one year has passed, which is not enough to assess their ex-post performance), it would be interesting to assess how our model would apply for predicting post-campaign success outcomes. ***, **, and * denote statistical significance at the 1%, 5%, and 10% levels, respectively. See Table 2 for variable definitions 
